A real-tlme simulation of a multiple element defensive test environment is under study and development. This simulation is to be used for evaluating performance of command and control systems. The initial version of the simulation generates simultaneously up to twenty aircraft each with up to two Jamming devices. The overall approach is to generate aircraft tracks and Jawing returns at a large scale central digital computer. This data is then transmitted to remote radar sites and converted by onsite equipment to analog signals which are injected into the radar circuitry. A unique feature of the approach is that both real and simulated aircraft will be observed and tracked slmultaneously by radar operators,
Introduction
A real-time slmulation of a multlple element defensive test environment is presently under development. The ratlonale, design concept, and various features of the slmulation are described in this paper with emphasis on the dlgltal portion of the simulatlon. h) Development of algorithms and coding is Just underway. Initial coding will be in FORTRAN IV, however, assembly language will be employed if determined necessary.
Aircraft and Jammer Return Generation
Aircraft track information is provided to each radar in the form of radar cross-sectlon (RCS) and aircraft position in range, azimuth, (TNS), and conical scan (ca), The maximum number of aircraft tracks to be generated for each type of radar are listed in Table I . Aircraft dynamics for the worst case data transfer (i.e., highest data rate) can be bounded using the known maximum target velocity of Math 3 (3000 ft./sec.)
and maximum acceleratlon of lOgts (322 ft./set.2).
These latter bounds are determined from a consideration of user requirements.
In establishing the basic simulation requirements, it was considered deslrable to use existing telephone lines for transfer of data between the CPU and the radar sites. However, the maxlmum capacity of these lines is 2400 blts/sec.
When a maximum data rate was calculated based on the numbers of targets required, the worst case target dynamics, and characteristics of the Three types of radars are initially being utilized -early warning (EW), track-while-scan various radars, it was found to be far in excess of 2400 bits/sec. As a result, it was decided that some computation would be carried out onsite. By reducing the update "rate on track parameters from the CPU and performing simple linear interpolation on-slte, it was possible to reduce the maximum data rate to 2060 blts/sec.
All o u -s i t~ c o m p u t a t i o n i s p e r f o r m e d u s i n g n a r d -
ware r a t h e r t h a n programmable s o f t w a r e , and r eq u i r e s no o p e r a t o r t o be p r e s e n t .
To i l l u s t r a t e t h e a p p r o a c h f l n a l l y a d o p t e d . ~e c o n s i d e r t h e TWS r a d a r , At i n t e r v a l s o f 626 m i l l e s e c o n d s , v a l u e s o f t a r g e t a i r c r a f t RCS. r a n g e , a z i m u t h , and e l e v a t i o n a r e made a v a i la b l e a t the r a d a r s i t e . The number o f b i t s r e -S u l t e d f o r each t r a c k p a r a m e t e r o f e a c h t a r g e t fs shown i n Table I f , These are d e t e r m i n e d from
TW~ r a d a r d i s p l a y i s to a p p e a r r e a l i s t i c , t h e i nd i c a t e d update r a t e i s too s l o w . T h e r e f o r e . under t h e a s s u m p t i o n o f l i n e a r v a r i a t i o n of t r a c k p a -
r a m e t e r s w i t h i n a 626 msec. i n t e r v a l , a c o n s t a n t Various methods of g e n e r a t i n g aircraft tracks at the CPU have been examined. At maximum t a r g e t r a n g e s , i t a p p e a r s t h a t p o i n t -t o -p o i n t t r a j e c t o r i e s s p e c i f i e d i n terms of l a t i t u d e . 
Inputs To The Central Processor
As discussed in the Introduction, input data requirements are only partially defined.
Problems of data organization, storage, and retrieval will be addressed in the next phase of this continuing effort, as input data requirements become better known. In general, data inputs and file updates will be off-line since requirements for each exercise will be fixed. The f e e d b a c k c h a n n e l from t h e site t o t h e The f i r s t problem i n v e s t i~a t e d was 
